The database on small ribosomal subunit RNA structure contained 1804 nucleotide sequences on April 23, 1993. This number comprises 365 eukaryotic, 65 archaeal, 1260 bacterial, 30 plastidial, and 84 mitochondrial sequences. These are stored in the form of an alignment in order to facilitate the use of the database as input for comparative studies on higherorder structure and for reconstruction of phylogenetic trees. The elements of the postulated secondary structure for each molecule are indicated by special symbols. The database is available on-line directly from the authors by ftp and can also be obtained from the EMBL nucleotide sequence library by electronic mail, ftp, and on CD ROM disk.
CONTENTS OF THE DATABASE
The database on small ribosomal subunit RNA (further abbreviated as SSU rRNA) currently contains 1804 nucleotide sequences, stored in the form of an alignment and containing the postulated secondary structure pattern in encoded form. This number comprises 365 eukaryotic cytoplasmic, 65 archaeal, 1260 bacterial, 30 
TAXONOMIC CLASSIFICATION OF SPECIES
For the Eukarya, the taxonomic classification of the species listed in Table 1 is according to Brusca and Brusca (6) for the Animalia, according to Cronquist (7) for the higher plants, according to Ainsworth et al. (8) for the higher fungi, and according to Corliss (9) for the remaining eukaryotes.
For the Bacteria and the Archaea, the classification followed is based on the phylogeny described by Woese and coworkers (10) (11) (12) . However, the assignment of a species to one of the taxa distinguished by these authors is often problematic. To our knowledge there does not exist a list assigning each bacterial or archaeal species to one of the divisions or subdivisions that they distinguish. Moreover, many sequences now become available through deposition in one of the nucleotide sequence libraries, which in many cases is not (yet) accompanied by publication in a journal. The bacterial and archaeal SSU rRNA sequences deposited in these libraries are accompanied by a taxonomic description which does not correspond to that of Woese et al. (10) (11) (12) but is based on Bergey's Manual of Systematic Bacteriology (13) . Even the sequences described in the literature are not always accompanied by an assignment of the species to one of the taxa distinguished by Woese and coworkers. In order to obtain a more or less consistent classification, we have therefore constructed an evolutionary tree from the alignment of all archaeal, bacterial, and plastidial SSU rRNA sequences, 1355 in total. The method followed for constructing the tree has been described in detail elsewhere (14) . In short, a dissimilarity matrix was computed, corrected for multiple mutation (15) , and a tree derived by neighbour-joining (16) . The outline of the resulting tree is shown in Fig. 1 . Most of the clusters visible in the tree correspond to the archaeal and bacterial divisions and subdivisions distinguished by Woese and coworkers (10) (11) (12) . However, in the bacterial subtree, the genera Fibrobacter and Fusobacterium do not integrate in any of the clusters. They are therefore listed separately in Table 1 .
It should be noted that the evolutionary distances between the branching points leading to the clusters visible in the tree of Fig. 1 are very small, especially for the major clusters of the Bacteria. Trees such as this one were constructed periodically as the SSU rRNA sequence alignment grew in size. Although the clusters indicated in Fig. 1 were reproducibly formed, the branching order of these clusters was not constant but changed as a function of the composition of the sequence collection. However, the tree can serve to assign bacterial species to a given division or subdivision because, although the relative position of the clusters SECONDARY STRUCTURE MODEL Prokaryotic and eukaryotic models, nucleotide variability (5) , the models shown in Fig. 2 and 3 do not simply distinguish between conserved and variable areas, but give a more detailed description of the variability of each site. The latter is defined as the ratio of the substitution rate at the considered site to the average substitution rate for the entire molecule. The quantitative derivation of the variability of each site from the sequence alignment is described in detail elsewhere (17) . Sites that are absolutely conserved, and those that are occupied only in a limited number of SSU rRNAs, are indicated by special symbols. The remaining ones were partitioned into five equally large categories of increasing variability. In Fig. 2 V9 . Helix numbering system and changes made to the models Helices are given a different number if separated by a multibranched loop (e.g. helices 9 and 10), by a pseudoknot loop (e.g. helices 1 and 2), or by a single stranded area that does not form a loop (e.g. helices 2 and 32). A single number is attributed to 50 'universal' helices, which are present in all hitherto known SSU rRNAs from Archaea, Bacteria and plastids. They are also present in all known eukaryotic SSU rRNAs except in those of Microsporidia, where some of ese helices are missing. The number of universal helices has risen from 48 in the preceding compilation (5) to 50 because the tertiary interaction described by Woese and Gutell (18) has been taken into account. This interaction effectively transforms the helix previously numbered 19 into three helices now numbered 19 to 21.
Helices specific to the prokaryotic model (Fig. 2 ) are given the preceding universal helix and b sequentially numbers all helices inserted between universal helices a and a+ 1 . Helices specific to the eukaryotic model ( Fig. 3) Fig. 4 represents the SSU rRNA of the bacterium Escherichia coli, whereas the SSU rRNA of the halophilic archaebacterium Halobacterium halobium is shown in Fig. 5 . The eukarya are represented by the structure of SSU rRNAs of the red alga Palmaria palmata in Fig. 6 , and of the polymastigote Giardia duodenalis in Fig. 7 . The latter model is shown as an example of a molecule possessing a restricted number of helices in variable areas V2 (helices 9 to 11) and V4 (helices E23-n). Finally, an example of a model for an animal mitochondrial SSU rRNA is shown in Fig. 8 (69) CNamydlae (3) _~Flbrobactw (15) _Spirohetes (54) Fusobacterium ( (4) Pnct±onyces (7) Methanobacterialns 1i 71 I~~~~~~~~~~~~~~~~~~~~~%' % Halobactena (10) Meianomicrvb_um group (23) Crenarchaeota (6) 
